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(57) Abstract 



The invention concerns a segmentary expandable tubular endoluminal prosthesis (a stent) comprising a helically coiled, 
or otherwise as a tubular structure shaped, wire of Nickel-Titanium alloy with shape memory effect (SMA). In its primary shape 
the diameter of one or more segments of the stent is considerably greater than the rest of the diameter of the stent In its secon- 
dary shape the segments and possibly the total stent diameter is reduced to an extent allowing insertion of the stent into a body 
cavity. Once in the desired position in the body cavity the stent can return to its primary shape by exposing the stent to heat 
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SEGMENTARILY EXPANDABLE TUBULAR ENDOLUMINAL PROSTHESIS 

The invention concerns a tubular endo luminal prosthesis (in 
the following called: A "stent"), comprising a helically 
coiled, or otherwise as a tubular structur shaped, single 
wire of Nickel-Titanium alloy with shape memory properties 

5 (in the following called SMA for: Shape Memory Alloy) and 

a primary shape where one or more segments has a diameter 
considerably greater than the rest of the stent and a 
secondary shape where the segment or those segments with the 
greater diameter or perhaps the total coil is turned to the 

10 same lesser diameter. On activation of the shape memory 

effect of the material the stent will expand because it is 
tranformed from the secondary shape back to the primary 
shape . 

15 The stent will keep the same length before and after 

expansion with a particularly desirable relation between 
the expansion and the space between the threads before and 
after expansion. 

20 The single wire design of the stent is a particular 

advance when the stent is to be removed from a body cavity 
because the SMA becomes soft (super elastic) when it is 
cooled. The stent can be removed by grasping any part of it 
and pulling it out as a thread. 
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Other stents of helically coiled metal wire such as spring 
steel are known for placement in the part of the male 
urethra passing through the prostate gland. German patent 
number DE 28 27 908 C2 and German patent application number 

5 25 28 273. A considerable disadvantage to the known stent 

is that after placement it sometimes slides away from the 
desired position in the urethra because the stent stays with 
the diameter it had at placement. Space does not permit 
insertion of a large diamenter stent and the urethra itself 

10 does not retain the stent in the desired position. 

The urethra and many other natural cavities (such as the 
ureters, the biliary tract, the airways, the intestine, the 
blood vessels) in the human body are compliant in the 

15 transverse plane and allows expansion of a stent or parts 
thereof after the stent has been placed in a desixed 
position. Stents are known which can concentrically expand 
or which can expand after placement in a desired position 
in a body cavity. These stents expand equally much in the 

20 entire length of the stent. Examples are PCT/SE 2083,00131 
which is a selfexpanding stent consisitng of a number of 
curved and tubularly wowen wires of spring steel as well as 
a tubularly shaped Titanium stent developed by the American 
company ASI (Advanced Surgical Intervention Inc.), San 

25 Clemente, Calif ornien) . The Titanium stent has shifting 
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plackets which open when the stent is expanded with a 
luminally placed balloon which forces the stent out to a 
previously determined diameter. Both these stents become 
shorter after expansion which is a disadvantage during use 
because it impedes exact placement of the expanding stent. 
Additionally both these stents are firmly grown over with 
tissue after some time reguiring special equipment for 
removal because the stents consist of many wires or a rigid 



tube. 



25 



Furthermore there is a known expanding stent of helically 
coiled SMA wire, US patent 4.503.569. This stent expands 
equally much in its entire length and it becomes shorter 
during the expansion. Aditionally the stent is descibed as 
made of a variation of SMA with an unfavourable high 
transition temperature (the temperature required for 
activation of the shape memory effect) . 

These types of expanding or expandable stents assumes that 
the whole of the actual natural cavity take on or will 
tolerate to be forced to adopt the expanded diameter of all 
of the stent. This is possible in natural cavities of 
relatively uniform diameter and continuity. But many natural 
cavities does not have such uniform diameter and many 
natural cavities have anatomically conditioned widenings and 
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orifices, in such natural cavities it is more suitable with 
a stent which exclusively expands in one or more segments 
or a stent which expands considerably more in one or more 
segments of the stent. This is particularly suitable because 
a segmentary expansion will better fasten the stent in a 
desired position in a natural cavity and particularly if 
such position is in or near a change of dimension or an 
orifice in the natural cavity. 

There are known stents with slits which can form basketlike, 
longitudinal bulges on one ore more segments of the stent. 
Such a stent made of rubber is known from R.S. Munro og F.B. 
Scott, the journal "UROLOGY", November 1976, vol.8, no. 5, 
p. 492-494 and also a stent made of polyurethane from 
Nissenkom I, 22nd Congress, Societe Internationale 
d'Urologie, Nov 1991. Abstract nr. 580. These stents have 
some important disadvantages among others the above 
mentioned change of length. Aditionally it is inexpedient 
that the stents do not expand in all the circumference but 
only have longitudinal bulgings. In this way the fastening 
of these stents is poor. It is further inexpedient that the 
lumen of these stents is the same before and after ex- 
pans ion- 

The purpose of the present invention is to eli^ninate the 
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majority of the disadvantages with the known stents. 

This purpose is achieved in accordance with the invention 
which is characteristic in that it consists of a single 

5 helically coiled wire of SMA where one or more segments of 

the coil can be brought to expand after the stent has been 
placed in a desired position in a natural cavity. The 
construction furthermore allows the possibility of expansion 
of the total length of the coil but with excessive expansion 

10 of one or more segments of the coil. The or those parts of 
the stent which does not expand or expands considerably 
less, can possibly be densely coiled whereby scartissue or 
the like have difficulty in growing into the lumen of the 
stent (this is known from densely coiled stents of steel 

15 wire) . The memory effect allows that one or more previously 
defined segments of the stent can be brought to expand when 
the stent is placed in a desired position in a natural 
cavity. The memory effect additionally allows larger 
expansion of a coil consiting of a single wire than what can 

20 be achived with wire of known materials with spring 

capabilities. A particularly effective fastening of the 
stent in the desired position is achieved by the relatively 
large expansion of the stent. The memory effect further 
means that the wire does not need to be tensed during the 

25 insertion whereby the insertion does not require equipment 
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The invention can chiefly be used in the male urethra and 
particularly the part of the male urethra passing through 
the prostate. The stent according to the invention can 
aditionally be used in other positions in the urethra, in 
the biliary tract, the blood vessels and the the gatroin 
testinal tract and also in other natural cavities in the 



human body. 



The following will refer to the drawing which describes a 
particularly suitable design of the invention. When the 
drawn stent has been placed in the part of the male urethra 
which passes through the prostate and expansion has taken 
place of the segment of the stent closest to the external 
urethral sphincter, the stent will remain in position and 
allow urinary passage without obstructing the function" of 
the sphincter . With this particular design the outer 
diameter of the stent is between 5mm and 8mm before 
expansion and between 9mm and 13mm after expansion. The 
thickness of the SMA wire is between . 6mm and . 9mm. The 
transition temperature (i.e. the temperature which activates 
the memory effect) in the utilized SMA is in the interval 



+38.5°C to +50°C 



25 
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in case the stent shall be used in other natural cavities 
for example the stent length and diameter and the wire 
thickness can be changed accordingly. 

5 Referring to the drawing, fig. 1 is a preferred design of 

the stent according to the invention where 1 indicates a 
helically coiled wire of SMA. 2 indicates a segment of the 
stent which can be brought to expand by termical treatment 
in the interval +38.5°C to +50»C. In fig. 2 3 indicates the 

10 expanding segment after expansion has taken place. In fig. 
3 the stent is seen used in the part of the male urethra 
passing through the prostate 4 . 5 indicates the male urinary 
sphincter. 6 is the bladder. 
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PATENT CLAIMS 



1. Tubular endoluminal protshesis (a stent) charac- 
terised^ consisting of a single helically coiled, 
or in other ways as a tubular structure shaped, wire of 

5 Nickel-Titanium alloy with memory capability and a primary 

shape where one or more segments has a diameter which is 
considerably greater than the rest of the stent and a 
secondary shape where the or those segments with the greater 
diameter or possibly the total coil has been reduced to the 

10 same or a smaller diameter , whereby the release of the 

memory capability of the material will bring the stent to 
expand as it returns to the primary shape. 

2. Stent according to claim 1, characterised in 
15 that the Nickel-Titanium SMA has a transition temperature 

between +38,5°C and +50 °C. 

.3. Stent according to claims 1 and 2, character i- 

< 

s e d in that the diameter of the wire is between . 3mm and 



20 1.0mm. 



25 



4. Stent according to claim 1, characterisedin 
that the stent is equally long before and after expansion. 

5. Stent according to claims 1, 2, 3 and 4, c h a r a c- 
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terisedin that the coil has an outer diameter of 2mm 
to 9mm before expansion and up to 4mm to 15mm after 
expansion. 

5 6. Stent according to claims l, 4 and 5, characte- 

rise d in that an expanding segment is situated in one 
end of the coil. 

7. Stent according to claims 1, 4 and 5, char-act e- 
10 r i s e d in that there is an expanding segment in each end 

of the coil. 

8. Stent according to claims 1, 4 and 5, characte- 
rise d in that the part of the coil which does not expand 

15 or which expands considerably less is densely coiled. 

9. Stent according to claims 1 and 2, characteri- 
se d in that the Nickel-Titanium SMA becomes soft at a 
temperature of between +8,5°C and 20°C. 



20 



10. Stent according to claim l, 3, 4, 5, 6 and 8 cha- 
racterised by that a smaller number of threads in 
one end of the stent is not densely coiled. 
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